An animal model to study health effects during continuous low-dose exposure to the nerve agent VX.
In the present study, we have developed an animal model to study long-term health effects of continuous exposure of toxic chemical agents, in awake, freely moving rats. The aim was to evaluate the effect of low-dose exposure of the nerve agent VX, and to find specific biomarkers for intoxication. To exclude the influence of stress, we used an implanted radio-telemetric device for online registration of physiological parameters, and an osmotic pump, implanted subcutaneously, for continuous exposure of the toxic agent. Our results showed that the lowest observable effect dose of VX in Wistar rats was 5 microg/kg/24 h, after continuous exposure by the osmotic pump. Although we observed significant inhibition of acetylcholinesterase (AChE) in blood and a significant decrease in body weight gain at this dose, no change in blood pressure, heart rate or respiratory rate was registered. However, a significant decrease in the thyroid hormone, free T4, was measured in blood after 8 weeks, indicating that low doses of VX might affect the thyroid function. Rats given repeated daily injections were more sensitive to VX and needed only 1/10 of the concentration to reach a similar level of AChE inhibition, compared to animals exposed by the osmotic pump. Moreover, the results showed that exposure of VX in our experimental design, does not induce an increase in corticosterone blood levels. Thus, the model used in this investigation renders minimal stress and will not cause unnecessary pain to the animals, indicating that this model could be a useful tool to study long-term effects of various toxic substances in freely moving rats.